The objectives were to investigate the effects on fluid balance, digestion and exercise response in Standardbred horses in race training when feeding silage, haylage or hay-only diets. In experiment (exp) 1, five Standardbred geldings were fed forage-only diets: hay (82% dry matter, DM) and silage (45% DM) for 23 days in a crossover design. Total collection of faeces and urine was performed. In exp 2, six Standardbred geldings were fed forage-based diets: haylage (68% DM) and silage (41% DM) for 17 days in a crossover design. On day 17, an incremental interval exercise test was performed on an oval racetrack. In exp 1, horses drank more on the hay than on the silage diet, but total water intake (drinking þ water in feed) was higher and resting values of total plasma protein (TPP) was lower on the silage diet. Total water output per day did not differ and therefore the estimated evaporation was larger on the silage than the hay diet. The apparent digestibility was higher on the silage than the hay diet. In exp 2, heart and respiratory rate, TPP and lactate and blood pH did not differ between the haylage and silage diets during and after the exercise test. In conclusion, feeding silage did not affect faecal water content, but apparent digestibility and estimated evaporative fluid loss were higher on the silage diet compared with the hay diet. The silage did not adversely affect the response to intensive exercise compared with haylage. However, the estimated higher evaporative fluid loss on the silage diet compared with the hay diet might cause an unnecessary challenge during more prolonged exercise.
Introduction
Hay making is a common conservation method for horse forage, but ensiling occurs as well. Conservation of forage with higher water content than hay (silage or haylage) depends less on dry and sunny weather and therefore a feed with high nutritional and hygienic quality can more easily be produced. Feeding silage of about 50% dry matter (DM) instead of hay (,85%) can reduce the amount of respirable particles and allergens to which the stabled horse is exposed and maintain clinical remission in chronic obstructive pulmonary disease-affected horses 1, 2 . Diseases of the respiratory system have been the third most common cause of death in the Swedish warmblood horse 3 and second in German breeds of warmblood horses 4 . The conservation method leads to differences in the chemical composition of hay and silage, where silage usually has a lower pH, higher lactic and acetic acid concentration and lower content of water-soluble carbohydrates (WSC) 5 . Also, higher neutral detergent fibre (NDF) concentrations in hay as compared with silage simultaneously harvested have been reported 6 . Some reports of disturbances, such as increased faecal water content, have been made in connection with feeding of silage 7, 8 . Differences in digestibility between hay and silage in equines have been suggested 9 , but in that study hay and silage from different cuts were compared. Water intake by drinking has been shown to decrease as the DM concentration of forage decrease, which is logical because more water is provided via the feed 10 . However, comparing bunker silage (23% DM), big bale silage (53% DM) and hay (82% DM) from the same swathe showed that the total water intake (water by drinking þ water in feed) was higher as the DM concentration of the forage decreased 10 , which suggests the total fluid balance might be altered. The water and electrolyte content of the large intestine is influenced by the type of diet ingested 11 . If the fibre fractions of hay and silage differ, the water-holding capacity of the ingesta might differ 12 and total fluid balance might be affected. For herbivores, lactate intake via the feed is generally low. However, both lactate-producing and lactateutilising bacteria colonise the stomach and the gastric contents of horses 13 . It has been shown that the decrease in gastric lactic acid concentration accompanies the disappearance of food from the stomach, and it would be reasonable to assume that lactate is absorbed from the small intestine 14 . There have been anecdotal reports of reduced exercise performance when feeding silage, but there are few studies published on grass silage diets for horses and very few on athletic horses. Two experiments were performed, the aim of experiment (exp) 1 being to investigate the effects on fluid and acid-base balance, digestion and the effects after an abrupt feed change in Standardbred horses in race training when feeding silage and hay-only diets from the same cut. The aim of exp 2 was to investigate the exercise response in Standardbred horses in training when feeding silage and haylage diets. The first hypothesis was that a silage (40-45% DM) diet compared with a hay (. 80% DM) diet would affect the faecal water content, change the digestive response and fluid balance and possibly affect the plasma lactate concentration at rest. The second hypothesis was that a silage (40-45% DM) diet compared with a haylage (. 65% DM) diet would change the exercise response in plasma lactate and total plasma protein (TPP) concentrations.
Material and methods

Horses, feeding and management
Two experiments were performed: exp 1 was approved by the Umeå local ethics committee and exp 2 was approved by the Uppsala local ethics committee. In exp 1, five Standardbred geldings, in race training, were fed forage-only diets based on either hay (82% DM) or silage (45% DM; Table 1 ). In exp 2, six Standardbred geldings, in race training, were fed forage-based diets composed of either haylage (68% DM) or silage (41% DM; Table 1 ). Individual diets were calculated to meet the energy and mineral needs 15 . Horses were kept in individual stalls on wood shavings and spent 5 and 7 h day 21 , in exp 1 and 2, respectively, in a sand/clay paddock. Water was offered ad libitum in buckets.
Experimental forages
The grass forages for exp 1 (mainly timothy and meadow fescue; Table 2 ) were a first cut harvested simultaneously in the same field outside Uppsala (Latitude 598N., Longitude 178E). The grass forages for exp 2 (mainly timothy and meadow fescue; Table 2 ) were a second cut harvested (2 208C) . Silage and hay samples were collected twice during each period for microbial analyses in exp 1 and weekly in exp 2. Samples were taken aseptically using clean plastic bags.
Experimental design Experiment 1
The experiment was performed in January-February 2007 at the National Trotting School, Wången, Nälden, Sweden. Horses were randomised on diets and were given a 9-day adaptation period to the hay or the silage, which was followed by two experimental periods where the silage and hay were fed for 23 days each in a crossover design. The first day of each experimental period started with an abrupt change to the other diet at 07.00 hours. Body weight (BW), rectal temperature (digital thermometer), water intake (24 h day 21 ) and feed residues were measured daily. Total collection of urine and faeces was done with collection harnesses (horses were not exercised during the collections of faeces and urine). Faeces and urine were collected separately for 48 h, starting immediately with the abrupt feed change and for 72 h from day 18 to 20 in each experimental period. On eight occasions on the silage diet and six occasions on the hay diet when horses urinated, there were minor losses of urine, but there were no faecal losses. Collection harnesses were checked every hour and emptied continuously. Weight and pH of both faeces and urine were measured, the urine acidified with sulphuric acid (10%; pH , 3) and samples were frozen (2 208C) pending analysis. During the 48-and 72-h collections, samples representing 24-h periods, respectively, were prepared and frozen (2 208C). Blood samples were taken 24 h and 21 days (06.30) after the abrupt feed changes. Blood samples were taken, via a catheter introduced into one of the jugular veins (on day 21 in period 2 the blood samples were taken by venipuncture), in heparinised tubes and kept on ice until centrifuged (3000 RPM, 1500 £ g, 20 min). The plasma was then frozen (2 208C).
Experiment 2
The experiment was performed in August-September 2007 at the Swedish University of Agricultural Sciences research facility outside Uppsala, Sweden. Horses were randomised on diets and had two experimental periods where the silage and haylage were fed for 17 days each in a crossover design. Water intake from 16.00 to 08.00 hours (when stabled) was measured daily. Feed residues were collected and weighed daily and BW was measured every other day.
On day 17, an incremental interval exercise test was performed on an oval racetrack. The horses were tested in pairs, one horse on each diet. The same driver drove the same horse on both test occasions. The exercise temperament and the locomotion soundness were assessed post-exercise by the drivers in a blind test, using a 11.5 cm linear index 17, 18 (exercise temperament: lazy ¼ 0, very hard pulling ¼ 11.5; calm ¼ 0, very nervous ¼ 11.5; locomotion soundness: unsound ¼ 0, very sound ¼ 11.5). The test started with a 3000 m warm-up at slow trot (9 m s 21 ), followed by 5 min of walk and then slow trot to the start point (250 m). The horses completed four intervals of 1000 m with a 5 min walk in between and then trotted to the start. After the last interval, the horses walked to the stable, approximately 5 min. The first interval was run at a speed of 9 m s 21 , second interval at 11 m s 21 , third interval at 11.6 m s 21 and the fourth interval at 12 m s 21 . Heart rate (HR) was recorded with a HR recorder (Polar S710i, Kempele, Finland) during the exercise test and manually by a stethoscope at rest (R) before the test, 15 min (R15), 30 min (R30), 60 min (R60) and 90 min (R90) postexercise. Respiratory rate (RR) was measured by counting breaths at R, R15, R30 and R60. Rectal temperature (digital thermometer) was measured at R and R15. Blood samples were taken at R, within 1 min after each interval, after 5 min walk between intervals and at R15, R30, R60 and R90. Blood samples were taken, via a catheter introduced into one of the jugular veins, in heparinised tubes and kept on ice until centrifuged (3000 RPM, 950 £ g, 20 min). The plasma was then frozen (2 208C).
Chemical and microbial analyses
Preparation and conventional chemical analysis (DM, NDF and acid detergent fibre (ADF), lignin, WSC, ash) of feeds and faeces were performed as described previously 19 except for the nitrogen (N) analysis that was made on FM. Ammonia N concentration in silage was determined by direct distillation using Kjeltec Auto System 1020 (FOSS, Höganäs, Sweden). Silage and faecal fluid were analysed for volatile fatty acids (VFA) using HPLC 20 . Silage, faecal fluid and urine pH were measured with a pH meter (Metrohm 654 and 744, Herisau, Switzerland). Urine DM was obtained by drying for 27 h at 1038C. Minerals were determined by boiling samples in nitric acid (7 M) and measurements were done with inductively coupled plasma optical emission spectrometry (SS-EN 14 538:2006, Ametek Spectro, Kleve, Germany). In exp 1, analyses of roughage microbiological quality (yeast, mould, clostridia and LAB) were made according to the established methods 21 . Enterobacteria were cultivated for the growth of facultative anaerobes on Violet Red Bile Dextrose Agar plates at 378C for 48 h 22 . In exp 2, roughage microbial quality was analysed 23 after modification by using peptone salt water instead of peptone water.
Total plasma protein was measured on centrifuged samples with a refractometer (Atago, Tokyo, Japan). The plasma was analysed for lactate with spectrophotometry (Cat. No.: E 0139 084, R-Biopharm GmbH, Darmstadt, Germany). Blood was analysed (within 10 min (exp 1) and 30 min (exp 2) after sampling) for concentrations of partial pressure carbon dioxide (PCO 2 ), total CO 2 (TCO 2 ), bicarbonate (HCO 2 3 ) and pH using an i-STAT w 1 (Abbott Laboratories, Abbott Park, IL, USA) analyser and cartridges. The accuracy and precision of i-STAT had earlier been evaluated in exercising horses 24 .
Statistical analysis
All variables were analysed by a statistical model including both fixed (period, treatment, sampling time within period) and random (horse) effects. The model for an observed variable of horse i in period j, given treatment k at sample time l was
The effect of repeated measurements within a horse i was modelled by assuming the errors e ijkl to have correlation coefficient r d where d is the time difference between the sampling occasions. The other model components are the overall mean m, the effect of horse h i , the effect of period p j , the effect of treatment g k , the effect of interaction between period and treatment (pg) jk , the effect of sampling time within period t l , the effect of interaction between treatment and sampling time (gt) kl and the random error e ijkl . Analysis of variance was performed with the PROC MIXED of SAS/ STAT (Version 9.1, SAS Institute Inc., Cary, NC, USA). Error for all effects except interaction between treatment and period was used to test main effects. In addition, when significant main effects occurred, pair-wise t-tests for time were done separately for each diet, as well as comparisons of diet within each sampling time. Values are presented as least square means with the pooled standard error of the mean. Differences were considered statistically significant at P , 0.05.
Results
Feed intake
In exp 1, daily DM intake differed between diets. For the whole experiment, daily DM intake averaged 9.5 and 10.0 kg for the hay and silage diets, respectively (SEM ¼ 0.09, P ¼ 0.026). During collection days, daily DM intake also differed between diets and days (hay: days 1-2: 9.3 kg, days 18-20: 9.7 kg, silage: days 1-2: 10.0 kg, days 18-20: 9.5 kg, SEM ¼ 0.09, treatment effect P , 0.001, time £ treatment P , 0.001; 1.8-2.0% of BW). BW did not differ on the two diets (hay: 510 kg, silage: 510 kg, SEM ¼ 6).
Due to low forage intake in exp 2, in the first 5 days of period 1, horses decreased in BW 0.6-2.9%. To meet the energy needs, the diets were therefore complemented with molassed sugar beet pulp (MSB; 1.9-2.3 kg, 0.3-0.4% of BW) soaked in 6-7 l of water, from day 6 in period 1 and throughout the experiment. In both diets, about 80% of the estimated energy intake was supplied by the roughage and 20% by the MSB. From day 6 to 17, daily forage DM intake did not differ between diets and averaged 8.7 kg on the haylage diet and 8.6 kg on the silage diet (SEM ¼ 0.3, 1.7% of BW). BW did not differ on the two diets (haylage: 513 kg, silage: 515 kg, SEM ¼ 22).
Fluid balance
The horses drank more on the hay diet than on the silage diet in exp 1 (Table 3) . Total water intake (drinking þ water in feed) and urine excretion were higher on the silage diet than on the hay diet (Table 3) . Water output per day via the faeces did not differ (Table 3) , but there was a tendency for a higher faecal DM concentration on the hay diet and the DM concentration decreased from days 1-2 to 18-20 on both diets (hay days 1-2: 21.5%, days 18-20: 20.3%, silage days 1-2: 20.7%, days 18-20: 20.1%, SEM ¼ 0.5, treatment effect P ¼ 0.088, time effect P ¼ 0.005). Total water output (water in faeces þ water in urine) did not differ between diets ( Table 3) . The difference between total water intake and water output was larger on the silage diet than on the hay diet (hay days 1-2: 5.5 kg, days 18-20: 4.5 kg, silage days 1-2: 8.5 kg, days 18-20: 7.3 kg, SEM ¼ 0.8, treatment effect P ¼ 0.033). Resting values of TPP measured at 24 h and 21 days after the abrupt feed change were higher on the hay diet compared with the silage diet (66 and 65 vs. 64 and 63 g l 21 , respectively, SEM ¼ 2, treatment effect P ¼ 0.011). Rectal temperature did not differ between diets (hay: 37.4, silage: 37.58C, SEM ¼ 0.03).
In exp 2, horses drank more on the haylage diet than on the silage diet between 16.00 and 08.00, 25 vs. 18 l day 21 , respectively (SEM ¼ 1, treatment effect P , 0.001, time effect P , 0.001). Resting values of TPP in exp 2 did not differ between diets (Table 6 ).
Acid-base balance and plasma lactate Urine pH was higher on the hay diet than on the silage diet (exp 1) and decreased from days 1-2 to 18-20 on the hay diet (hay days 1-2: 8.0, days 18-20: 7.8, silage days 1-2: 7.7, days 18-20: 7.7, SEM ¼ 0.09, treatment effect P , 0.001, time effect P ¼ 0.020, time £ treatment P ¼ 0.081). In exp 1, plasma PCO 2 on day 21 was higher on the silage diet compared with the hay diet (6.30 vs. 6.08, SEM ¼ 0.10, P ¼ 0.009), but Fig. 1 ).
Digestibility and faecal VFA pattern
The apparent DM, organic matter (OM), ADF and crude protein (CP) digestibilities (exp 1) were higher on the silage diet than on the hay diet (Table 4) . Crude protein digestibility increased from days 1-2 to 18-20 on the hay diet (Table 4) . On the hay diet faecal acetate, propionate, butyrate and isobutyrate increased and on the silage diet they decreased from days 1-2 to 18-20, and at days 18-20 VFA was higher on the hay diet (Table 5 ). Faecal pH tended to decrease from days 1-2 to 18-20 on the hay diet (Table 5 ).
Response to exercise (exp 2)
Data from one horse were excluded from the exercise test because the ranking in locomotion soundness differed by . 25% between the two exercise tests. There was no difference in rectal temperature, HR, RR, TPP, blood pH and PCO 2 (Table 6 ) and plasma lactate (Fig. 1) between the haylage and silage diets (exp 2). The drivers, ranking of the condition of the horses did not differ between the haylage and silage diets (lazy-very hard pulling: 5.5 vs. 6.4, SEM ¼ 0.7, P ¼ 0.215, calm-very nervous: 3.9 vs. 5.4, SEM ¼ 1.7, P ¼ 0.362).
Discussion
Experiment 1 shows that introduction of silage might alter the fluid balance and digestion pattern. The horses drank more on the hay diet, which is logical to compensate for less water via the feed. However, the total water intake was higher on the silage diet. Since total water output (water in faeces þ water in urine) did not differ between diets, it could be assumed that more fluid was lost via evaporation on the silage diet. A higher estimated evaporative loss on the silage compared with the hay diet suggests that the horses had a higher heat production on this diet. The higher apparent OM and ADF digestibilities indicate an increased VFA production and an increased heat increment of feeding on the silage compared with the hay diet 25 . The rectal temperature during rest did not differ between the hay and silage diets, which would be expected since the horse is a homeothermic animal regulating its body temperature 25 . Blood PCO 2 was higher on the silage than on the hay diet, which also supports the notion that this diet altered metabolism. However, TCO 2 and HCO 2 3 did not differ. It appears likely that the lower NDF content of the silage could explain the higher DM digestibility 26 . Lower N and higher NDF concentrations in hay compared with silage simultaneously harvested have been reported before 6 and can be due to higher leaf losses during handling in the field, because hay is drier and more brittle 27 . Moreover, chemical changes during the ensiling process 5 might increase solubility of the fibre fraction and contribute to a higher DM digestibility. Low-DM silage can have an increase in DM gross energy of up to 10% during ensiling, probably due to the fermentation, which leads to DM losses without concomitant losses of energy; hence the fermentation products are of higher gross energy value than the substrates 5 . In ruminants, effects of ensiling on digestibility are usually considered to be small 28 , but higher utilisation of silage compared with hay from the same cut has been reported for dairy cows and could partly be explained by differences in energy and protein content of the forages 29 . The impact of the preservation method on the ruminal fermentation seems to depend mainly on the extent of silage fermentation 6 . The silage in exp 1 showed a low level of fermentation with low lactic acid concentration, high sugar content and a high pH compared with common values for unwilted silages 5 ; however, the apparent digestibility was still higher than that on the hay diet.
The silage in exp 2 was fermented to a greater extent than the silage in exp 1, resulting in the higher lactic acid concentration and a lower pH. This could be because the silages originated from different swards with different harvesting dates and therefore also different harvesting conditions. A combination of FIG. 1 Plasma lactate concentrations during an interval exercise test (experiment 2), B hay, V silage. One horse performed only the three first intervals in both exercise tests. R, at rest; 1, blood sample taken after first interval (,60 s from crossing finish line); 2, blood sample taken after second interval, and so forth. R5, blood sample taken after 5 min rest (walking) between intervals 1-4. R15, R30 and R60, blood samples taken after 15, 30 and 60 min of recovery, respectively. Effect of time P , 0.001, filled markers show significant difference (P , 0.05) within treatment from value at R enzymes and inoculant was added to the silages, which usually improves fermentation leading to lower pH, higher lactic acid concentration and reduced crude fibre content 30 . However, wilting to a higher DM content (. 45%) causes the effect of enzyme addition on fibre degradation and lactic acid production to diminish 31 . In both exp 1 and 2, the effect of the additive was probably small since the DM contents were 45 and 41%, respectively. The low feed intake in exp 2, 8.6 and 8.7 kg DM on the haylage and silage diets, respectively, made it necessary to supplement the experimental diets with MSB. Both the haylage and the silage in exp 2 had higher counts of yeast, mould, clostridia and enterobacteria than the hay and silage in exp 1 and in another study 32 where the feed intake from forage-only diets was high. It is possible that the microbial composition of the feeds affected the palatability. High concentrations of lactic and acetic acids have also been suggested as affecting palatability. The DM intake did not differ between the silage and the haylage in exp 2 despite the higher lactic and acetic acid content in the silage compared with the haylage. In another study 32 , counts of LAB and lactic acid concentration were high and pH as low as 4.4, but feed intake was high and the silages did not need supplementation.
The increase in apparent CP digestibility (exp 1) from days 1-2 to 18-20 on the hay diet might be explained by the difference in CP intake 33 (approximately 240 g day 21 more during days 18-20 than days 1-2, due to variations in both feed and DM intake). The largest difference in apparent CP digestibility was between diets on days 1-2 directly after the abrupt feed change, when also the largest difference in CP intake occurred (approximately 315 g day 21 more on the silage diet than on the hay diet). During days 18-20, the difference in CP intake was small (15 g day 21 more on the silage diet); however, the apparent CP digestibility was still 3% higher on the silage diet than on the hay diet. Because of hydrolysis of proteins to amino acids during ensiling, much of the silage N can be in a highly degradable form and most of the non-protein N in silage is in the form of amino acids 5 . There was a time £ treatment interaction for VFA in the faeces (exp 1); on the hay diet, VFA increased from days 1-2 to 18-20 and for the silage diet VFA decreased from days 1-2 to 18-20. In accordance, faecal pH on the hay diet decreased with increasing VFA. In the colon digesta, pH changes have been shown to correlate inversely with VFA concentration 34 . The higher NDF content of the hay led to higher daily NDF intakes than that on the silage diet (about 150 g on days 1-2 and 550 g days on [18] [19] [20] . However, the higher faecal VFA concentration on the hay diet suggests a lower utilisation than that on the silage diet, and possibly fermentation and VFA uptake from the silage took place earlier in the digestive tract. Already during collection directly after the abrupt feed change, differences in digestibilities and water intake were significant and were similar to those after three weeks of adaptation within treatment. The delayed response in faecal VFA has yet to be explained. Directly after the abrupt feed change (exp 1), urine pH was higher on the hay diet than on the silage diet. At these collection days, the daily CP intake was higher on the silage diet than the hay diet (about 315 g), which might explain the differences in urine pH 32 . However, during days 18-20, the CP intake on the two diets was similar and urine pH had decreased on the hay diet but was still higher than on the silage diet, which supports the higher CP digestibility on the silage diet. Urine excretion was . 1 kg higher on the silage diet than on the hay diet at both collection occasions, probably due to a higher potassium intake from the silage, which may also have partly contributed to the higher total water intake on this diet 35 . This is also supported by a higher potassium excretion via the urine on the silage diet compared with the hay diet (data not shown).
In order to study the effects of forage conservation method on athletic horses, it could be of interest to feed forage-only diets. To meet the energy requirements of such horses, the forages have to have high energy content, corresponding to conventional racehorse diets consisting of low-energy forage and energy-dense concentrate. In exp 1, the daily DM intake in total was higher on the silage diet than on the hay diet and averaged 10.0 and 9.5 kg, respectively. This was due to some feed residues on the hay diet and DM variations in the silage, which were not corrected for on a daily basis. Despite these differences and a higher apparent DM digestibility of the silage diet compared with the hay diet, the BW of the horses did not differ. This implies that energy was lost on the silage diet and supports the estimation of increased evaporative losses. Based on the estimation that it takes about 600 cal to evaporate 1 g of water 36 , the increase in estimated evaporation on the silage diet compared with the hay diet corresponds to a heat loss of approximately 7 MJ day 21 . The lower TPP on the silage compared with the hay diet in exp 1 indicates a larger plasma volume that would theoretically be beneficial for the athletic horse. However, the increased total water intake and estimated higher evaporative fluid losses in exp 1 indicate a higher heat load and suggest that feeding a highly digestible silage might imply an unnecessary challenge during prolonged exercise when fluid losses might be a limiting factor 37 . A similar response was not observed in exp 2; the total water intake did not differ between the haylage and silage diets, although only measured between 16.00 and 08.00 hours, and there were no differences between diets in TPP during rest and exercise. There is no straightforward explanation for the different responses; total fluid balance and digestibility were not measured in exp 2 and the difference in DM content between the feeds was larger in exp 1, but the difference in lactic acid content and pH between the feeds was larger in exp 2. In addition, in exp 2, the haylage and silages were complemented with MSB, which might have reduced any differences Table 6 Rectal temperature (8C), heart (beats min 21 ) and respiratory (breaths min 21 ) rates, total plasma protein (g l 21 ), blood pH and PCO 2 (mm Hg) during an interval exercise test on two diets (exp 2); effect of time for all parameters: P , 0.05; horses were not fed during the recovery period i in TPP. In exp 2, the daily lactate intake was , 257 vs. 15 g on the silage and haylage diets, respectively. This difference did not affect plasma lactic acid concentrations and blood pH during rest and exercise. The ingested lactate was probably converted to acetate, propionate or butyrate 13, 38 . However, measuring lactate concentration in the portal blood might have given a different result than sampling the jugular vein as in the present experiment 39 . The lack of differences in the response to intensive exercise on the haylage and silage diets in exp 2 suggests that the lactic acid content of the forage does not have a major impact on this type of exercise, typically performed by Standardbred horses.
In conclusion, feeding silage did not affect faecal water content or plasma lactic acid concentrations, but there was a higher apparent digestibility and estimated evaporative fluid loss on the silage diet compared with the hay diet. The silage diet did not adversely affect the response to intensive exercise compared with the haylage diet.
